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E c o n o m i c s  a n d  M a n a g e m e n t  o f  A m e r i c a n  S h i p b u i l d -

i n g  a n d  t h e  P o t e n t i a l  f o r  C o m m e r c i a l  C o m p e t i t i v e n e s s

Ernst G. Frankel (LM), Massachusetts Institute of Technology, U.S.A.

ABSTRACT

Defense conversion and commer-
c i a l sh ipbu i ld ing  compe t i t i veness
have become major goals of the gov-
ernment i n  m a i n t a i n i n g t h e  U . S .
sh ipbu i ld ing  base . The government
e n a c t e d  t h e  N a t i o n a l  S h i p b u i l d i n g
and Shipyard Conversion Act of 1993,
es t ab l i shed  a  Na t iona l  Sh ipbu i ld ing
Initiative, disbursed ARPA funds for
v a r i o u s  e n h a n c e m e n t  p r o j e c t s ,  a n d
p r o v i d e d  s u p p o r t  t o  t h e  i n d u s t r y
th rough  Mar i t ech .  Ye t  these  in i t i a -
t i v e s  m a y  n o t  h e l p  t o  r e v i v e  t h e
industry and reestabl ish i t  as  world
c l a s s .

T h e  r e a s o n s  f o r  t h e  l a c k  o f
compe t i t iveness  and  the  e f fec t s  o f
the proposed government measures are
d i scussed  in  economic  t e rms  he re .
T h e  d i f f e r e n c e s  b e t w e e n  U . S .  a n d
fo re ign  sh ipbu i ld ing  cos t s  a re  ana -
l y z e d  i n  a  r a t i o n a l  m a n n e r  w i t h o u t
s u b t e r f u g e  u n d e r  c l o u d s  o f  r e a l  o r
i m a g i n e d  p r o t e c t i o n  o r subs id i e s
o f f e r e d . T h e  c o n c l u s i o n s  a r e  t h a t
U.S .  government  invo lvement  in  en -
couragement or  protect ion has a very
h i g h  p r i c e  a n d  t h a t  t h e  U . S .  s h i p -
bu i ld ing  indus t ry  may  have  a  be t t e r
c h a n c e  o f  s u r v i v a l  a n d  r e v i v a l  w i t h
l e s s  o r  n o  g o v e r n m e n t  a i d ,  p r o t e c -
t ion ,  and  invo lvemen t .

INTRODUCTION

The U.S was the world’s fore-
m o s t  c o m m e r c i a l  s h i p b u i l d e r  f i f t y
y e a r s  a g o  a n d  h a s  s i n c e  l o s t  i t s
ab i l i t y  to  compe te  g loba l ly  in  sh ip -
bu i ld ing . T h e  i n i t i a l  d e c l i n e  i n
the post World War II period was the
r e s u l t  o f sh ipp ing o v e r c a p a c i t y
c a u s e d  b y  l e f t  o v e r  W o r l d  W a r  I I
t o n n a g e  w h i c h  i n  t u r n  f o r c e d  t h e
shu tdown o f  mos t  U .S . s h i p b u i l d i n g
capac i ty . T h e  i n c r e a s i n g  i n a b i l i t y
of  U .S .  sh ipbu i lde r s  to  compe te  and
even  main ta in  an  e f fec t ive  commer-
c i a l  s h i p b u i l d i n g  b a s e  i n  t h e  U . S .

was  l a rge ly  caused  by  government
a i d s ,  p r o t e c t i o n , and  regu la t ion  a s
well  as  the vir tual  monopolizing of
most major U.S. shipyards by a  s in-
gle cl ient ,  the U.S.  government.

I t  i s  a  bas i c  f ind ing  o f  eco-
nomics (Thurow, 1992)  tha t  gove rn -
men t  subs id i e s , a i d s , p r o t e c t i o n ,
and  regu la t ion  o f  an  indus t ry  wi l l
c a u s e  i t s  p r o d u c t i v i t y  t o  d e c l i n e .
U n l e s s  a n  i n d u s t r y  i s  f o r c e d  t o
compete in an open marketplace with-
o u t  a i d s , m a r k e t  p r o t e c t i o n ,  a n d
price f ixing,  i t  wil l  not  and cannot
a t t a i n  e f f e c t i v e  p r o d u c t i v i t y  a n d
thereby a competi t ive posi t ion.  The
industry is  at  a  s tage when govern-
ment demand for U.S. sh ipbu i ld ing
output  wil l  continue to decl ine and
probab ly  l eve l  o f f  to  where  i t  r e -
qu i re s  bu t  a  sma l l  f r ac t ion  o f  the
c u r r e n t , a l r e a d y  l a r g e l y  d e p l e t e d ,
U.S .  sh ipbu i ld ing  capac i ty .

SITUATION AUDIT

T h e  b u d g e t  r e q u e s t  f o r  N a v y
construct ion for  FY95 is  only $5.585
b i l l i o n , a n d  o v e r  t h e  n e x t  f i v e
y e a r s , t o  t h e  e n d  o f  t h e  c e n t u r y ,
Navy plans are just to build 15 DDG-
51s, four  LX amphib ious  sh ips ,  one
MCM, and two TAGOS ships (Marine
Log ,  1994) . This program will  main-
t a i n  a  n a v y  s h i p b u i l d i n g  b u d g e t  o f
b a r e l y  $ 5 . o o  b i l l i o n  p e r  y e a r .  O n
t h e  c o m m e r c i a l  s i d e  T i t l e  X I  s h i p
m o r t g a g e  l o a n  g u a r a n t e e s  h a v e  b e e n
i n c r e a s e d  t o  $ 1 . 5  b i l l i o n  f o r  F Y9 -
4 / 9 5  d o m e s t i c  s h i p b u i l d i n g  ( M a r i n e
Log ,  1994) . A  l a r g e  p r o p o r t i o n  o f
these  funds  have  now been  a l loca ted
bu t  in  a  somewha t  d i s to r t ed  manner
w i t h  o n l y  a  s m a l l  p e r c e n t a g e  o f
t h e s e  f u n d s  d e s t i n e d  t o  t h e  m a j o r
U.S. y a r d s  w h i c h  w e r e  t o  b e  s a v e d
f r o m  s e r i o u s  d e c l i n e  u n d e r  t h e  d e -
f e n s e  c o n v e r s i o n  p o l i c y .

A n o t h e r  r e l e v a n t  d e v e l o p m e n t
i s  t h e  p r o p o s e d  t e n - y e a r  M a r i t i m e
Securi ty Program with a budget  of  $1
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b i l l i o n  u n d e r  w h i c h  o p e r a t o r s  o f
young  ( l e s s  than  f i f t een  yea r s  o ld )
m i l i t a r y  u s e f u l  s h i p s  c o u l d  o b t a i n
direct  annual  payments of  $2.5 mil-
l ion each for  up to 32 cargo ships.

The government’s  shipbuilding
program fo r  convers ion  to  compe t i -
t i v e  c o m m e r c i a l  s h i p  c o n s t r u c t i o n
i n c l u d e s s h i p c o n s t r u c t i o n l o a n
guaran tees  to  suppor t  s a l e  o f  up  to
$3  b i l l i on  o f  sh ips  bu i l t  i n  Amer i -
c a n  s h i p y a r d s , i n  a d d i t i o n  t o  t h e
Maritech Program which is  designed
t o promote t echno logy t r a n s f e r ,
process improvements,  product  devel-
o p m e n t ,  a n d  p r o d u c t i v i t y /  q u a l i t y
e n h a n c e m e n t  i n  U . S . sh ipya rds .
Mari tech is  supposed to also provide
f o r  i m p r o v e m e n t s  i n  s h i p b u i l d i n g
compe t i t i veness  by  encourag ing  in -
dus t ry  and  government  pa r tne r sh ips
as  we l l  a s  mutua l  suppor t  a r range-
ments.

As  a  r e su l t  o f  the  demise  o f
the STP (Series Transit ion Payment)
subs id ies  p rogram of  the  Organ iza -
t i o n  o f  E c o n o m i c  C o o p e r a t i o n  a n d
Development (OECD) agreement this
o n l y  l e a v e s  t w o  i m p o r t a n t  f e d e r a l
sh ipbu i ld ing  p rograms  in  p l ace ,  t he
rev i t a l i zed  T i t l e  XI  Sh ip  Mor tgage
Guarantee Program and the Maritech
R&D Program. T h e  o b j e c t i v e s  o f
Maritech are to develop new technol-
ogies and processes for  the produc-
t ion  o f  commerc ia l  sh ips  inc lud ing
new commercially competitive designs
and  marke t ing  approaches . While
these may be important and may pro-
v i d e  U . S . s h i p b u i l d i n g  w i t h  n e w
produc t s  and  p roduc t ion  p rocesses ,
t h e y  w i l l  n o t  i n  t h e m s e l v e s  m a k e
American shipbuilding more competi-
t i v e . We do not need new product
and  p rocess  innova t ion  bu t  need  to
l e a r n  h o w  t o  b e t t e r  u s e  e x i s t i n g
process  t echno logy  to  bu i ld  cu r ren t
designs of  advanced ships.

The  p r iva te  U .S .  sh ipbu i ld ing
industry now employs about 65,000, a
n u m b e r  s t i l l  2 0 %  h i g h e r  t h a n  t h e
number  o f  workers  employed  by  a l l
t h e major Japanese sh ipbu i ld ing
firms (shipyards bui lding vessels  of
more than 10,000 DWT) which produce
c lose  to  30% of  wor ld  sh ipbu i ld ing
ou tpu t (Japan Marit ime Research
I n s t i t u t e ,  1 9 9 4 ) .

THE COMMERCIAL SHIPBUILDING MARKET

World ship orders have increa-
sed since 1991 and 1992 and reached
over  18 mil l ion gross  tons in  1993,

a  v o l u m e  w h i c h  i s  e x p e c t e d  t o  b e
exceeded in 1994 (Clarkson Research
S t u d i e s ,  1 9 9 4 ) . T h i s  t r e n d  w i l l
c o n t i n u e  a s  a  c o n s e q u e n c e  o f  t h e
r a p i d l y  r i s i n g  i n c r e a s e i n  w o r l d
sh ip  sc rapp ing  which  exceeded  new
orders  in  both 1992 and 1993,  not-
withstanding comparat ively low scrap
p r i c e s .

The decline of world newbuild-
i n g  m a r k e t  s h a r e  o f  J a p a n  w h i c h
dropped below 30% in the f i rs t  nine
m o n t h s  o f 1 9 9 3  i s s i g n i f i c a n t .
E u r o p e a n  y a r d s  s h a r e  o n  t h e  o t h e r
hand  inc reased  to  ove r  20% dur ing
t h a t  p e r i o d .

The tanker and bulker  tonnage
(dwt )  de l ive red  by  the  wor ld  sh ip -

bu i ld ing  indus t r i e s  i s  g rowing  r ap -
idly and reached 21.9 million dwt in
1 9 9 4  a n d  a r e  e x p e c t e d  t o  s u r p a s s
25.0 mil l ion dwt. These  cons i s t  o f

. . . . . . . . . . . . . . . . . .
1993 1994

Tankers 10.8 dwt 12.0 dwt

Bulkers 11.1 dwt 13.0 dwt

T o t a l 21.9 dwt 25.0 dwt

Table I - Tanker and Bulker Constru-
c t i o n
. . . . . . . . . . . . . . . . . .

A t  t h e  s a m e  t i m e  r e q u i r e m e n t s  f o r
n e w  t o n n a g e  h a s  i n c r e a s e d  f r o m  a
to ta l  o f  485 .8  mi l l i on  dwt  in  1993
to  532 .2  mi l l ion  dwt  in  1994 .  Th i s
means t h a t c u r r e n t s h i p b u i l d i n g
demand  i s  on ly  1 /23 .66  o f  the  cu r -
ren t ly  r equ i red  tonnage . S i m i l a r l y
cur ren t  supp ly  o f  t onnage  in  1994
was :  t ankers , 281.7 mil l ion dwt and

    bulkers, 2 3 6 . 5  m i l l i o n  d w t ;  f o r  a
total  of  528.2 mill ion dwt,  or  about
7 %  a b o v e  c u r r e n t  ( 1 9 9 4 )  r e q u i r e d
tonnage.

In other words,  with an aver-
age l i fe  of  tankers and bulkers  now
w e l l  b e l o w  2 0  y e a r s ,  p a r t i c u l a r l y
fo r  ve ry  l a rge  vesse l s ,  t h i s  r ep lac -
ement rate  is  not  only inadequate to
m a i n t a i n  r e q u i r e d  f l e e t  s t r e n g t h  a t
t h e  c u r r e n t  a v e r a g e  a g e  o f  t h e
f l ee t ;  bu t  a l so  does  no t  s a t i s fy  the
growth in demand for  tonnage which
is  3.0% per annum just  in terms of
ton -mi le t r a n s p o r t requ i rements .
Add ing  the  need  fo r  r egu la to ry  and
technological  upgrading of the f leet
by  subs t i t u t i ng  ex i s t i ng  s ing le  hu l l
with double hull  tonnage,  and intro-
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duction of  more eff icient  and auto-
mated vessels ,  adds at  least  another
6.6% of existing tonnage demand per
year for  a  total  newbuilding demand
ra te  o f  9 .6% per  year ,  we l l  above
the actual 4.51% rate in 1994, which
was less than half  the required rate
of  rep lacement (Clarkson Research
s tud ies ,  1994) .

Cons ide r ing  con ta ine r  sh ips ,
t h e  s i t u a t i o n  i s  d i f f e r e n t . DWT on
order increased from 2.5 mil l ion in
1990 and 1.9 mil l ion tons in  1991,
to 2.9 mil l ion in 1992 and 4.0 mil-
l i o n  i n  1 9 9 3  ( C l a r k s o n  R e s e a r c h
S tud ies ,  1994) . Ships on order  in
1994 are expected to reach 4.6 mil-
l i o n  d w t . T h i s  r a t e  i s  e q u a l  t o
over 8.2% of exist ing f leet  capacity
w h i c h  h a s  a n  a v e r a g e  a g e  o f  l e s s
than 9.2 years (on a dwt basis)  and
is therefore well  above replacement
r a t e . The optimism by owners is
largely.  based on an expected pros-
pects  of  growing trade with China,
Russia,  Eastern Europe, and the rest
o f  the  Pac i f i c /Far  Eas t .

Con ta ine r shipping, though
cur ren t ly  ove r supp l i ed  wi th  an  ex -
cess  in  s lo t -mi le  capac i ty  o f  ove r
35%, i s  e x p e c t e d  t o  c o n t i n u e  t o
generate a growth in demand of more
t h a n  1 1 %  p e r  y e a r  i n  s l o t  m i l e s .
The prospects for world shipbuilding
are therefore quite bright ,  notwith-
s t a n d i n g  t h e  f a c t  t h a t  o r d e r s  i n
some segments of the market actually
decl ined in 1994.

I n t a n k e r s , Suez Max and
handy-sized tanker orders grew sub-
s t a n t i a l l y  i n  1 9 9 4 , while among
bulkers Cape size bulker orders grew
marg ina l ly . A l l  o t h e r  t a n k e r  a n d
b u l k e r  c a t e g o r i e s  a c t u a l l y  e x p e r i -
enced  s ign i f i can t  f a l l s  i n  o rde r s  in
1994.

Container ship demand similar-
ly  d ropped  o f f  marg ina l ly  in  1994
when compared with 1993 orders, but
are st i l l  well  ahead of  1992 orders.

Overall demand for new vessels
has shrunk somewhat in 1994, but the
value of orders has remained remark-
ably steady as price increases made
up for volume of orders.

The brightest segment in world
sh ipbu i ld ing r e m a i n s  t h e  s p e c i a l
vessel category such as chemical and
L N G  c a r r i e r s ,  f e r r i e s ,  f a s t  s p e c i a l
c r a f t , c r u i s e  v e s s e l s  a n d  v a r i o u s
types  o f  spec ia l  suppor t  vesse l s .

While Japan, South Korea, and
China still account for about 60% of
the orderbook,  European yards have

made a remarkable comeback and now
supply nearly 20% of the world orde-
r b o o k  i n  m i l l i o n s  o f  C G T . They
account for over 36.9% of the world
orderbook by value.

Many  European  and  Japanese
shipyards have become very produc-
t ive  in  the  l a s t  t en  yea r s  and  have
more than doubled labor productivity
during those last  ten years ,  a  t rend
which continues. This  isolated them
f r o m  t h e  e f f e c t s  o f  t h e  d e c l i n i n g
value of  the dollar  and other  devel-
opments.

For example Odense now requi-
res only 84% of the manhours of the
best Japanese yards and 40% of those
o f  a  g o o d  K o r e a n  y a r d  t o  b u i l d  a
l a r g e  t a n k e r  ( J .  A n d e r s o n ,  1 9 9 3 ) .
U.S. s h i p y a r d s  n o t  o n l y  h a v e  t h e
p o t e n t i a l  o f a t t r a c t i n g f o r e i g n
commercial o r d e r s w i t h  l o w  c o s t
T i t l e  X I  f i n a n c i n g ,  b u t  h a v e  i n
addit ion the opportunity for  replac-
ing  the  200-odd  ave rage  t anker s  in
t h e  U . S .  f l a g  c a b o t a g e  f l e e t .  T h i s
a lone  i s  a  marke t  wi th  a  po ten t i a l
value of $10.0 bil l ion over the next
6-8 years which is roughly the peri-
od during which most  of  these ves-
sels  should be replaced.

Add ing  to  th i s  t he  p rospec t s
o f  1 - 2  c r u i s e  s h i p s ,  3 - 6  c o n t a i n e r
ships,  and an array of other vessels
p e r  y e a r ,  U . S . sh ipbu i ld ing  cou ld
easily establish a commercial  market
o f  $3-4  b i l l ion  pe r  yea r ,  a  vo lume
which would be adequate to support
U.S. commercial shipbuilding employ-
ing about 20-22,000 people. Th i s  i s
only about one-third of the current
U.S. sh ipya rd employment l e v e l .
This business furthermore would only
accrue  to  U.S .  ya rds  i f :

1 . U.S. sh ipbu i ld ing  p ro -
duc t iv i ty  inc reased  ap -
p r e c i a b l y ;

2 . d e l i v e r y  t i m e s  a r e  r e -
d u c e d  t o  a  f r a c t i o n  o f
t h o s e  c u r r e n t l y  r e q u i r -
ed ;

3. U.S. shipbuilding man-
agement  i s  s t r eaml ined
a n d  t h e  r a t i o  o f  w h i t e
c o l l a r  t o  v a l u e  c o l l a r
workers is  reduced from
1 to 3 to 1 to 7; and,

4 . governmen t  ge t s  ou t  o f
r egu la t ing ,  subs id i z ing ,
o r  o the rwise  in te r fe r ing
wi th  U .S .  sh ipbu i ld ing .

To ta l  cos t  o f  cabo tage  i s  abou t
$ 3 . 1  b i l l i o n / y e a r .
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Yards must  become innovative
n o t  j u s t i n  p r o d u c t  a n d  p r o c e s s
t echno logy  bu t  in  management  and
o p e r a t i o n s . The U.S.  yards in gen-
e ra l  a re  no t  ju s t  obso le t e  in  f ac i l -
i t y  a n d  p r o c e s s  t e c h n o l o g y  t e r m s ,
but  more importantly in terms of  the
way  they  a re  s t ruc tu red ,  o rgan ized ,
managed,  marketed,  and run.

The  p rob lem the re fo re  i s  no t
just  one of  assuring a level  playing
f i e l d  ( o f t e n  i n t e r p r e t e d  a s  e l i m i -
n a t i n g  s u b s i d i e s  o f f e r e d  t o  s h i p -
yards abroad) and providing govern-
ment funding for product and process
t e c h n o l o g y  i n n o v a t i o n ,  b u t  o n e  o f
res t ruc tu r ing  the  whole  o f  the  U.S .
sh ipbu i ld ing  indus t ry  and  mos t  im-
por t an t ly  mos t  i nd iv idua l  ya rds .

U.S. SHIPYARD LABOR PRODUCTIVITY

American shipyard workers are
competent , c r e a t i v e ,  a n d mos t ly
hardworking. This has been shown
repeatedly from evaluat ions of  indi-
v i d u a l  s h i p y a r d  w o r k e r  o u t p u t  p e r
un i t  t ime  and  in  the i r  approach  to
the  so lu t ion  o f  sh ipya rd  p roduc t ion
problems. The problem is  not  with
the workers, i t  i s  w i th  the  env i ron-
ment in which the worker performs.
T h e  p r i n c i p a l  f a c t o r s  i n f l u e n c i n g
U.S. shipyard worker performance are
fo l low.

L a c k  o f  E f f e c t i v e  S h i p  P r o d u c t i o n
Management

T h e  l a c k  o f  e f f e c t i v e  s h i p
produc t ion  management  inc ludes  the
fo l lowing  i t ems :  p l ann ing ,  supe rv i -
s ion ,  i n spec t ion  and  phys ica l  f ac i l -
i ty/equipment provision.  Management
is  often incompetent ,  inexperienced,
o r  d i so rgan ized . As a result  mate-
r i a l  a n d  p r o d u c t i o n  p r o c e s s  f l o w s
a r e n o t e f f e c t i v e l y coord ina ted .
Tools,  equipment,  and material  (raw
m a t e r i a l  a n d  m a t e r i a l  i n  p r o c e s s )
a r e  n o t  d e l i v e r e d  j u s t  i n  t i m e  t o
l o c a t i o n s  w h e r e  t h e y  a r e  r e q u i r e d .
T h e  s a m e a p p l i e s t o  p e r s o n n e l .
Inspec t ion  i s  o f t en  i l l  de f ined  and
not  introduced in a  continuous man-
ner  into the production or  assembly
f low. S i m i l a r l y f a c i l i t i e s  a r e
often not  ready when and where re-
q u i r e d .

Lack of Worker and Manager Training

Training in shipbuilding as  in
all manufacturing must be a continu-

ous process where workers and manag-
e r s r e g u l a r l y undergo t r a i n i n g .
While European and Far Eastern ship-
yards spend 1.0-1.5% of revenues on
t ra in ing  (an  average  o f  8 .4  and  9 .2
days  pe r  yea r )  on  fu l l - t ime  t r a in ing
of everyone,  U.S.  shipyards spend a
d i smal  0 .25% or  one - s ix th  a s  much
and most  of  i t  is  expended on mar-
ket ing,  lobbying,  and other  manage-
m e n t  t y p e  t r a i n i n g . P r a c t i c a l l y
none goes for  worker ski l l  t raining.
This has sl ightly improved in recent
years and in response to Total  Qual-
i ty Management (TQM) requirements.
Y e t  e v e n  t h i s  t y p e  o f  t r a i n i n g  i s
often wasted as many of the trainees
lack basic understanding of  the ele-
ments of  s tat is t ics  which are essen-
t ial  for  a  proper applicat ion of TQM
tools  and methods.

Working Conditions

Working condit ions are usual ly
poor . N o t  o n l y  a r e  f a c i l i t i e s  a n d
s h i p s o f t e n i l l m a i n t a i n e d  a n d
d i r t y ,  b u t  w o r k e r s  a n d  s u p e r v i s o r s
o f t e n  d r e s s  i n  i n d e s c r i b a b l y  f i l t h y
a n d  i n a p p r o p r i a t e  c l o t h i n g .  T h i s
compared to company-provided white
o r  o t h e r  c o l o r  c o v e r a l l s  i n  m o s t
foreign shipyards which not only im-
proves worker morale but  also work
s a f e t y  a n d  s e l f  e s t e e m . S i m i l a r l y
w o r k e r s  w i l l  t r e a t  e q u i p m e n t  v e r y
much l ike the way they are treated.

Multi- t iered Hierarchical  Line Orga-
n i z a t i o n s

M o s t  A m e r i c a n  s h i p y a r d s  a r e
organ ized  as  mul t i - t i e red  h ie ra rch i -
ca l  l i ne  o rgan iza t ions  wi th  a s  many
as 18 levels between worker and yard
manager. S h i p y a r d s  n e e d  t o  h a v e
f l a t  f r e e  f o r m  f l e x i b l e  o r g a n i z a -
t ions  wi th  some  mat r ix  cha rac te r i s -
t i c s  which  empower  workers  a t  a l l
l e v e l s  a n d  a s s u r e  p r o p e r  f e e d b a c k
a n d  f e e d  f o r w a r d  o f  i n f o r m a t i o n .
Decision funct ions and responsibi l i -
t ies must  be delegated to the lowest
compe ten t  l eve l . T h i s  a s s u r e s  n o t
on ly  be t t e r  and  more  t ime ly  dec i s i -
ons  bu t  a l so  a s su res  p rope r  sha r ing
and  t r ans fe r  o f  in fo rmat ion  re su l t -
ing from and required for such deci-
s i o n s .

Casual Labor

American shipyards are among
the few who st i l l  maintain a casual
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labor environment where people are
h i red  and  f i r ed  a l l  t he  t ime ,  ins t -
ead of  being al lowed to move from
one department  or  job to another  to
safeguard use of the workers’  skil l
as  well  as  his  or  her  loyalty.

S imi la r ly  f inanc ia l  incen t ives
s u c h  a s  p r o f i t  s h a r i n g , year -end
bonuses,  and general  recognit ion of
con t r ibu t ions  made  by  ind iv idua l s
s h o u l d  b e in t roduced . Workers
shou ld  a l so  be  g iven  oppor tun i t i e s
t o  r e l a t e  t o  t h e  c u s t o m e r ,  l e a r n
about the expected use of the vessel
and the condit ions under which the
ship is  expected to be used. Work-
e r s  m u s t  n o t  o n l y  f e e l  f i n a n c i a l
sa t i s f ac t ion  bu t  a l so  p r ide  o f  own-
e r s h i p ,  p e r s o n n e l  r e c o g n i t i o n ,  a n d
peer acceptance.

American shipyards have lots
of catching up to do in these areas.
Currently U.S. sh ipya rd  l abor  p ro -
duc t iv i ty  i s  on ly  one - th i rd  tha t  o f
Japan as noted in Table I .

. . . . . . . . . . . . . . . . .-

EC J a p a n U . S .

Bes t 26 20 60
Average 44 23 82

Table I  - Shipbuilding Product ivi ty
(MH/CGT) (J. Anderson, 1993)
. . . . . . . . . . . . . . . . . .

The most productive of EC shipyards
a c t u a l l y  a c h i e v e d  j u s t  u n d e r  1 8
MH/CGT. The average and best produ-
c t i v i t i e s  a r e  i n  J a p a n . A t  t h i s
t i m e  s o m e  o f  t h e  d i f f e r e n c e s  i n
l abor  p roduc t iv i ty  a re  absorbed  by
t h e  d i f f e r e n c e s  i n  s h i p y a r d  l a b o r
cos t  (Tab le  I I ) .

. . . . . . . . . . . . . . . . . .

South Korea 0.64
U.S. 1.00
Denmark 1.33
Japan 1.35
Germany 1.36

T a b l e  I I -  Relat ive Shipyard Labor
Rates - in 1993 U.S. Dollar Equiva-
lents  Costs  (Including Overhead and
Benef i t s )
. . . . . . . . . . . . . . . . . .

T h e  c o n t i n u e d  d e v a l u a t i o n  o f  t h e
U.S. dollar since December 1993 has
inc reased  the  gap  in  r e l a t ive  sh ip -
ya rd  l abor  cos t s  by  over  18% and

therefore today Japanese and German
shipyard labor costs are 52% and 54%
higher than those in the U.S.

There  a re  many  reasons  why
U.S .  ya rds  d id  no t  ach ieve  p roduc-
t iv i ty  ga ins ,  no twi ths t and ing  many
years of  research and development.
The reasons are manyfold and inclu-
de :

1 .

2 .

3 .

4 .

5 .

6 .

7 .

8 .

9 .

10.

11.

12.

13.

14.

15.

16.

17.

18.

ineffect ive shipyard organiza-
tion and management,
piecewise introduction of  new
process technology into ship-
yard plans and programs;
r e t e n t i o n  o f  t r a d i t i o n a l  p r o -
duction management approaches;
i n a d e q u a t e  o r n o n - e x i s t e n t
training of managers and work-
e r s  in  the  use  o f  the  new t -
echnology,  as well  as ineffec-
tive decision making and com-
munication;
l ack  o f  p roduc t  des ign /p rod-
uct ion and process technology
i n t e g r a t i o n ;
i n s u f f i c i e n t  p e r f o r m a n c e  i n -
c e n t i v e s ;
inadequa te  p roduc t ion  p lann-
ing ;
l ack  o f  en fo rcement  o f  jus t -
in - t ime  de l ive ry  and  p rocess
performance;
i n e f f e c t i v e  q u a l i t y  c o n t r o l
and management;
casua l l a b o r  p r a c t i c e s  a n d
high labor turnover;
ineffect ive marketing,  custom-
er communicat ions,  long ship-
bu i ld ing  l ead  t ime ,  and  con-
sumer control over design, and
certain procurements;
i n e f f e c t i v e , non-responsive,
h ie ra rch ica l  o rgan iza t ion  and
management structure;
comparatively l o w  l e v e l  o f
education and training of wor-
kers,  staff ,  and management;
l ack  o f  e f fec t ive  opera t iona l
in teg ra t ion  and  in t r a - l abor  a s
well as labor-management com-
munications and cooperation;
inadequa te  ya rdwide  s t r a t eg ic
p l a n n i n g  o f technological .
change or piecewise technology
in t roduc t ion ;
i n e f f e c t i v e  p r o c u r e m e n t  a n d
inventory management;
r e s t r i c t i v e  u n i o n  p r a c t i c e s ,
such  as  work  ru les ,  s en io r i ty
systems, a n d  o p p o s i t i o n  t o
technological change or chang-
es in work procedures;
l a c k  o f  e f f e c t i v e  d e s i g n  f o r
p r o d u c i b i l i t y ;
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19.
2 0 .

2 1 .

2 2 .

2 3 .

2 4 .

ment

short horizon management;
l a c k  o f  d i s c i p l i n e ,  l o y a l t y ,
and  commi tment  by  s t a f f  and
workers ;
i n e f f e c t i v e  i n c e n t i v e  m e a s u -
r e s ;
l a c k  o f  o r g a n i z a t i o n a l  f l e x i -
b i l i t y ;
makesh i f t  t echno logy  change ;
and,
no yard direction or involvem-
en t  in  p roduc t  deve lopment .

However,  much of the invest-
in  new sh ipyard  p rocess  t ech-

no logy  in  the  U.S .  was  as  a  r e su l t
no t  was ted . Wi th  lower  l abor  cos t ,
g o o d  q u a l i t y  l a b o r ,  a n d  c u r r e n c y
n e u t r a l i t y ,  a n  e f f e c t i v e  t e c h n o l o g y
b a s e , a n d  a d e q u a t e  s u p p o r t  f a c i l i -
t i e s a n d  i n d u s t r i e s s h o u l d  h a v e
allowed U.S.  shipbuilding productiv-
i ty to close in on world class  s tan-
dards by now.

REASONS FOR LACK OF COMPETITIVENESS
OF U.S. SHIPBUILDING

While labor productivi ty is  an
important  factor  of  competi t iveness,
o t h e r  f a c t o r s  a r e  a l s o  i m p o r t a n t .
These  can  be  summarized as factors
such as: capaci ty and technology of
t h e  U . S . s h i p b u i l d i n g i n d u s t r y ;
i n d u s t r y  s t r u c t u r e ;  g o v e r n m e n t  i n -
volvement; t r a i n i n g ; technology
deve lopment ;  management  o rgan iza -
t ion;  product  development and mar-
ke t ing ;  l abor /management  r e l a t ions ;
d e f e n s e / i n d u s t r y r e l a t i o n s ;  a n d
t o t a l  q u a l i t y  m a n a g e m e n t  a n d  p r e -
sc r ip t ion  fo r  commerc ia l  r ev i t a l i za -
t i o n .

U.S .  sh ipbu i ld ing  capac i ty  i s
h igh ly  imba lance  in  t e rms  o f  com-
m e r c i a l  s h i p b u i l d i n g  r e q u i r e m e n t s .
I t  h a s  a  l a r g e  i n f r a s t r u c t u r e  b u t
i n s u f f i c i e n t  s u p p o r t  t e c h n o l o g y  a s
w e l l  a s  e x c e s s  o u t f i t  c a p a c i t y .  A t
the  same  t ime  the  indus t ry  su f fe r s
under inadequate design and product
development capacity, and inadequate
des ign  p roduc t ion  in t eg ra t ion  capa -
b i l i t y . Although many of the modern
manufac tu r ing techno log ies were
d e v e l o p e d  i n  t h e  U . S . ,  t h e r e  a r e
many examples o f  i n s u f f i c i e n t  o r
improper use of advanced manufactur-
i n g  m e t h o d s  a n d  p l a n n i n g  i n  U . S .
sh ipya rds . S i m i l a r l y  t e c h n o l o g y
d i f fus ion  t akes  too  long . Capac i ty
shou ld  be  r a t iona l i zed  and  p rocess
t echno logy  be  deve loped  and  in t ro -
d u c e d  t r u l y  a s  a  p a r t  o f  a n  i n t e -

g ra t ed  p roduc t  des ign ,  p roduc ib i l i -
t y ,  p r o d u c t i o n ,  a s s e m b l y  p l a n .  I n
the  pas t  U .S . sh ipya rds  have  o f t en
in t roduced  new process  t echno logy
because other advanced shipyards had
done so and not  as  a  resul t  of  dis-
c o v e r y  o f  a  r e a l  n e e d  f o r  t h e  n e w
process technology.

A n o t h e r  f a c t o r  f o r  l a c k  o f
compe t i t iveness  i s  t he  s t ruc tu re  o f
t h e  U . S . s h i p b u i l d i n g  a n d  r e l a t e d
s u p p o r t  i n d u s t r y  w h i c h  i s  h i g h l y
f ragmented  and  o f t en  uses  ine f fec -
t i v e  p r o d u c t  s t r a t e g i e s .  I t  u s u a l l y
rel ies  on the customer to design the
product which is  then constructed as
a  cus tom-bu i l t  sh ip .  Supp l i e r - sh ip -
ya rd  r e l a t ionsh ips  a re  no t  e f fec t ive
w i t h  l i t t l e  m u t u a l  t e c h n i c a l  a n d
marke t ing  suppor t . R e l a t i o n s  w i t h
f i n a n c i a l i n s t i t u t i o n s a r e a l s o
e i t h e r  n o n - e x i s t i n g  o r  i n e f f e c t i v e
as  ya rds  t r ad i t iona l ly  r e l i ed  on  the
U.S. g o v e r n m e n t  f o r  f i n a n c i n g  a r -
rangements. A S  a  r e su l t  mos t  ya rds
h a v e  l i t t l e  i f  a n y  e x p e r i e n c e  w i t h
c r e a t i v e  f i n a n c i n g ,  p a r t i c u l a r l y  i f
i t  i n v o l v e s  i n t e r n a t i o n a l  f i n a n c i a l
marke t s . T h e r e  i s  l i t t l e  c o o r d i n a -
t ion  o f  s t r a t egy  among  the  indus t ry
and intra- industry as  well  as  indus-
t r y / g o v e r n m e n t  r e l a t i o n s  a r e  m o r e
o f t e n a d v e r s a r i a l t h a n  m u t u a l l y
suppor t ive  o r  p romot iona l .

Pas t  and  ex i s t ing  government
aid is  fragmented and largely coun-
t e r  t o  g o o d  i n c e n t i v e s . I t  h a s
rarely helped to improve the compet-
i t i v e n e s s  o f  t h e  i n d u s t r y .  E v e n
g o v e r n m e n t  s u p p o r t  o f  t e c h n o l o g y
deve lopment  i s  o r i en ted  ma in ly  to -
wards  nava l  t echno logy / sc ience  and
l a r g e l y t h e o r e t i c a l manufacturing
technology development. Government
in  the  pas t  d id  no t  suppor t  p roduc t
development nor the development of
more effective shipyard management.

I t  i s  c u r i o u s  t o  n o t e  t h a t
g o v e r n m e n t  f r e q u e n t l y  p r e f e r r e d  t o
of fe r  a id  wi th  s t r ings  a t t ached  in -
s t e a d  o f  r e a l  i n c e n t i v e s .

MANAGEMENT ORGANIZATION

The organization of most Amer-
i c a n  s h i p y a r d s  d i d  n o t  c h a n g e  i n
m a n y  y e a r s  a n d  t r a d i t i o n a l  h i e r a r -
ch ica l  s t ruc tu res  (wi th  9 -18  l eve l s )
a r e  s t i l l  t h e  n o r m . T h e r e  i s  v e r y
l i t t l e  de lega t ion  o f  dec i s ion  mak ing
t o  t h e  l o w e s t  c o m p e t e n t  l e v e l  n o r
are there serious efforts  being made
t o  l e v e l  t h e  s t r u c t u r e  t o  o n l y  5 - 7
l e v e l s . I n f o r m a t i o n  s y s t e m s  a r e
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s t i l l  h i e r a r c h i c a l  a n d  a s  a  r e s u l t
d e c i s i o n s  t a k e  a  l o n g  t i m e ,  a r e
highly fragmented,  and often inef  -
f e c t i v e . Few yards have real  t ime
i n f o r m a t i o n - feedback  o r  r ea l  t ime
information management. Data base
management  sys tems  which  a l so  t i e
into supplier  and customer informa-
tion management systems.

Product  development and mar-
ket ing have been a low priori ty and
few U.S.  shipyards have well  devel-
oped marketing organizat ions. Simi-
l a r ly ,  p roduc t  o r i en ta t ion  has  se l -
dom been backed up by formal market
r e s e a r c h  a n d  m a r k e t  d e v e l o p m e n t .
T h e  d e v e l o p m e n t  o f  a n  e f f e c t i v e
market strategy would require:

1 . meaningful  product  defini t ion,
2 . e f fec t ive  compara t ive  advan-

t age  s tudy ,
3 . focused  p roduc t  deve lopment

and,
4 . well  s tructured product  design

and concurrent design-enginee-
r ing-procurement planning and
produc t ion .

I t  a l s o  r e q u i r e s  p r o d u c t  m a r k e t
follow-up and audit as well as prod-
uct  maintenance. Successful  foreign
s h i p y a r d s  a s  w e l l  a s  U . S .  a i r c r a f t
manufacturers,  as two examples,  do
a l l  o f  th i s  a s  a  ma t t e r  o f  rou t ine .
U.S. shipyards had to be prodded by
Maritech funding into product devel-
opment and even then only developed
a  n e w  p r o d u c t  o r  s h i p  d e s i g n  b u t
p e r f o r m e d  l i t t l e  o f  t h e  s u p p o r t i n g
a c t i v i t i e s  l i s t e d  a b o v e .

The  indus t ry  has  l i t t l e  expe -
r i e n c e i n  t h e  e s t a b l i s h m e n t  a n d
n o u r i s h i n g  o f  c u s t o m e r s , a n d  f o r
t h a t  m a t t e r  s u p p l i e r ,  r e l a t i o n s .  I t
m u s t  l e a r n  t o  d e v e l o p  p r o d u c t - t o -
c l i e n t “per fo rmance”  requ i rements
and  bu i ld  long- t e rm re l a t ionsh ips .
Al though  to t a l  qua l i ty  management
(TQM) has been touted by the indus-
try for  some t ime,  i t  is  now largely
in t roduced  as  a  me- too  pe r func to ry
e x e r c i s e  a n d  n o t  a s  a n  e s s e n t i a l
prescript ion for  commercial  revital-
i z a t i o n . TQM requires:

1 . ‘ cus tomer  f i r s t ”  o r i en ta t ion ;
2 . s t r eaml ined  o rgan iza t ion ;
3 . e l i m i n a t i o n  o r  r e d u c t i o n  o f

government  “a ids”  which  a re
unproductive;

4 . improved,  integrated,  and co-
opera t ive  supp l i e r  r e l a t ions ;

5 . market-oriented product  devel-
opment;

6 . e f fec t ive  t echno logy  deve lop-
ment and application;

7 . management and worker train-
ing ;  and

8 . e f f e c t i v e  r e l a t i o n s  w i t h  f i -
n a n c i a l  i n s t i t u t i o n s  a n d  c r e -
a t ive  f inanc ing .

TQM means a move toward excel-
lence not  just  in  the product  design
and manufacture but also in:

1 . management commitment;
2 . cus tomer  o r i en ta t ion ;
3 . employee involvement;
4 . continuous improvement;
5 . enablement and empowerment of

employees; and
6 . defini t ion,  control  and impro-

vement of key processes.
The major reasons for fai lure

of TQM in some U.S. shipyards has
been the:

1 .
2 .

3 .

4 .

These
work.
a  s e t

l ack  o f  s t r a t eg ic  p lan ing ;
lack of  focus on core compe-
t e n c i e s ;
o b s o l e t e  o u t - d a t e d  c u l t u r e s ;
and
lack  o f  r e su l t s  o r i en ted  man-
agement.
a re  necessa ry  to  make  TQM
TQM cannot just be considered

of basic  tools  and methods.
The  e f fec t ive  implementa t ion

of TQM requires leadership,  s trate-
g i c  i n t e n t , a n d  b o u n d a r y  s e t t i n g
c o n s t r a i n t s . S imi la r ly ,  me t r i c s  fo r
TQM in shipbuilding must  be estab-
l i s h e d  b y  t h e  s e t t i n g  o f  e f f e c t i v e
benchmarks. These in turn must  be
more than simple goals -  they must
be achievement plans.

The labor/management relation-
ship must  be improved and changed
from a d v e r s a r i a l  t o coopera t ive
r e l a t i o n s . T h i s  w i l l  r e q u i r e  i n -
volvement of  labor in many decisio-
n s , a move toward permanent employ-
ment,  and a real  part icipatory work-
ing environment. Labor  ca reer  t ra i -
n i n g  s h o u l d  n o t  j u s t  b e  r e s t r i c t e d
to  bas i c  sk i l l  t r a in ing  bu t  become
t rue  oppor tun i ty  t r a in ing .  The  U.S .
shipbui lding industry spends less  on
training than any other  U.S.  indus-
t r y  a n d  a l l  f o r e i g n  s h i p b u i l d i n g
i n d u s t r i e s . Th i s  canno t  go  on  i f
indus t ry  i s  t o  succeed .

The industry will only be able
to at tract  young, competent workers
and staff  i f  it p r o j e c t s  a n  i m a g e  o f
p r o f e s s i o n a l  o p p o r t u n i t y  w h i c h  i t
does not do now.

The average age of workers in
U.S.  shipbuilding is  well  above that
of  any other  U.S.  industry including
shoemaking. S imi la r ly  the  pe rcen t -

3-7



age of management and senior admin-
i s t r a t i v e  p e r s o n n e l  i n  U . S .  s h i p -
bu i ld ing  who  have  degrees  in  the i r
a rea  o r  d i sc ip l ine  i s  lower  than  in
any  o the r  indus t ry . Few ever took
formal c o u r s e s  i n sh ipbu i ld ing ,
manufacturing,  engineering,  or  man-
agement.

COMPARATIVE PRODUCTIVITY AND COMPET-
ITIVENESS OF U.S. SHIPBUILDING

AS noted before American ship-
yard workers are probably as good as
any o t h e r i n d u s t r y ’ s i n d i v i d u a l
workers;  yet  U.S.  shipbuilding labor
p roduc t iv i ty  l ags  f a r  beh ind  tha t  o f
l ead ing  sh ipbu i ld ing  coun t r i e s .  The
reason  fo r  th i s  apparen t  conf l i c t  i s
t h e  l a c k  o f  e f f e c t i v e  w o r k p l a c e
organization and management. Ameri-
c a n  s h i p y a r d  w o r k e r s  o f t e n  s p e n d
l e s s  t h a n  4 0 %  o f  t h e i r  w o r k  t i m e
a c t u a l l y  p e r f o r m i n g  t h e i r  a s s i g n e d
work. The reasons include:

1 .
2 .

3 .

4 .

5 .
6 .

7 .

8 .

9 .

10.

disorganized work assignment;
i n t e r f e r e n c e  w i t h  o t h e r  o n -
going work;
too l s  and /o r  ma te r i a l  r equ i red
f o r  t h e  j o b  n o t  a v a i l a b l e ,
incomplete,  or wrong;
i n s u f f i c i e n t  i n f o r m a t i o n  s u p -
p l i e d  f o r  e f f e c t i v e  p e r f o r m a -
nce of the work;
wrong work assignment;
uncoordinated and often unnec-
es sa ry  inspec t ion  and  t e s t s ;
l a c k  o f  p r o t e c t i o n  a g a i n s t
weather and inappropriate work
environment;
l a c k  o f  e f f e c t i v e  w o r k  a n d
work sequence planning;
i n e f f e c t i v e  o r u n a v a i l a b l e
q u a l i t y  c o n t r o l  r e q u i r e m e n t s
( t h e s e  a r e  o f t e n  n o t  m e a s u r -
a b l e  o r  i n t e r p r e t a b l e ) ;
inadequa te s u p e r v i s i o n  a n d
m a n a g e m e n t ;  a n d

11 .  inadequa te  worker  sk i l l .
The last  is  usual ly the least  impor-
tant  in accounting for the low gross
labor productivi ty in American ship-
b u i l d i n g .

A s  n o t e d  i n  T a b l e  I ,  U . S .
l a b o r  s h i p b u i l d i n g  p r o d u c t i v i t y  i s
on ly  35 -50% tha t  i n  good  Japanese
and  European  sh ipyards . Much of
this  difference is  caused by manage-
n e n t ,  o r g a n i z a t i o n a l  a n d  w o r k p l a c e
environmental d e f i c i e n c i e s which
cou ld  be  overcome by  a  r ad ica l  r e -
s t r u c t u r i n g  o f  t h e  i n d u s t r y .

I n v e s t i g a t i n g t y p i c a l work
environments, for  example that  of  a

s t ruc tu ra l  we lde r ,  i t  was  found  tha t
t h e  t o t a l  t i m e  t h e  a v e r a g e  w e l d e r
actually welded was 141 minutes out
o f  480  minu tes  o f  a  work  day  (E .
Franke l ,  1992 /93) .  Fur the rmore  pa r t
o f  the  t ime  the  pe r fo rmance  o f  the
welder was less than optimum because
o f  v a r i o u s  i n t e r f e r e n c e s . The low
percen tage  o f  ac tua l  work  t ime  was
c a u s e d  b y  l a c k  o f  m a t e r i a l s ,  w o r k
p i e c e s  o r  t o o l s ,  i n e f f e c t i v e  a l i g n -
men t ,  unava i l ab i l i t y  o f  p rope r  ho ld
down clamps o r  o t h e r  t o o l s ,  a n d
v a r i o u s  o t h e r  f a c t o r s .

By comparison welders perform-
i n g  s i m i l a r  w o r k  i n a  J a p a n e s e
sh ipya rd ach ieve a c t u a l welding
times of over 308 minutes in a work
day (E.  Frankel ,  1992/93).

U .S .  sh ipbu i ld ing  p roduc t iv i ty
a l so  su f fe r s  under  a  l ack  o f  l ea rn -
i n g c u r v e  e f f e c t s  w h i c h  b e n e f i t s
m o s t  f o r e i g n  y a r d s  w h i c h  u s u a l l y
have many repeat  orders of identical
ships offered by one or  more yards.

SUPPLY CHAIN MANAGEMENT

S h i p y a r d s  r e q u i r e  e f f e c t i v e
coordination of  supply to assure not
on ly  ju s t - in - t ime  de l ive ry  bu t  a l so

1:  

2 .

3 .

4 .

5 .

6 .

in t eg ra t ion  o f  des ign  o f  p ro -
c u r e d  i t e m s  i n t o  t h e  v e s s e l
des ign ;
coordinat ion of  systems devel-
opment and integration as sys-
t ems  usua l ly  inc lude  supp l i ed
equipment and components from
many sources;
integrat ion of  qual i ty manage-
ment standards and procedures
o f  equ ipment  and  componen t s
management;
interface management to assure
t h a t  s u p p l i e r s  c o o r d i n a t e  i n -
t e r f a c e  r e q u i r e m e n t s ;
s t a n d a r d i z a t i o n  o f  t e s t  a n d
accep tance  p rocedures ;  and
c o o r d i n a t i o n o f  m a i n t e n a n c e
and  spa res  r equ i rements .

These and other supply requir-
e m e n t s  a r e  a l l  p a r t  o f  e f f e c t i v e
supply chain management which should
induce yards to work with suppliers
as one large procurement and manu-
facturing family in which each mem-
ber  has  an  equa l  s t ake  in  the  suc -
c e s s  o f  t h e  p r o j e c t  -  t h e  d e l i v e r y
of  the  vesse l .

I f  s u p p l i e r s  a r e  s i m p l y  l o w -
c o s t  s o u r c e s  o f  d e l i v e r y  o f  e q u i p -
men t s  o r  componen t s  tha t  mee t  the
b a s i c  s p e c i f i c a t i o n s ,  w i t h o u t  c o n -
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t e rn  fo r  in te r face  coord ina t ion  and
the  above-ment ioned  requ i rement s ,
then supply is  not  effect ively man-
aged and will  cause major overruns
in  cos t s , schedu les ,  and  de fau l t s .

Difference Between U.S. and Foreign
Commercial Shipbuilding Procurement
c o s t s

The difference between Ameri-
can  and  fo re ign  sh ipbu i ld ing  cos t s
inc ludes  l abor  cos t ,  ma te r i a l  cos t ,
e q u i p m e n t  c o s t ,  f a c i l i t y  u s e  c o s t ,
a n d  f i n a n c i n g  c o s t  d i f f e r e n t i a l s .
L a b o r  c o s t  d i f f e r e n t i a l s  w e r e  d i s -
cussed with comparative shipbuilding
l a b o r  p r o d u c t i v i t y . There  i f  was
found that while U.S. shipyard work-
e r s  a r e  e q u a l l y  p r o f i c i e n t  a s  a n
i n d i v i d u a l , t h e i r  a c t u a l  o u t p u t  i s
only about  40% of that  of  the for-
eign shipyard worker.

Cons ide r ing  tha t  ac tua l .  bu r -
d e n e d  s h i p y a r d  l a b o r  c o s t s  i n  t h e
U.S.  are now about 68% of those in
Japan and Europe when taking the low
v a l u e  o f  t h e  d o l l a r  i n t o  a c c o u n t ,
the comparative labor cost  per unit
output becomes 58.82%.

A n o t h e r  i s s u e  r e l a t e d  t o  i s
higher management or overhead costs
which in a typical U.S. shipyard are
about 50% higher than in a compara-
t i v e  J a p a n e s e  o r  E u r o p e a n  y a r d .
T h i s  i s  d u e  t o  b o t h  a  l a r g e r  p e r -
centage of  administrat ive staff ,  and
la rge r  inven to ry  and  too l ing  cos t s .
Both of these are the result  of  less
e f f e c t i v e  m a t e r i a l  a n d  w o r k  f l o w
management. Another  hidden cost  to
U.S.  shipbuilders is  associated with
h igher  cos t s  o f  government  r egu la -
t i on  and  in spec t ion .

Mate r i a l  and  supp ly  cos t s  in
an American yard for a typical com-
mercial  ship wil l  usual ly be 15-30%
higher  than  those  o f  a  comparab le
f o r e i g n  y a r d  b e c a u s e  o f  

1 . h igher  U.S .  p r ices ,
2 . low volume of purchases,
3 . competitive procurement which

invo lves l e n g t h y  e x p e n s i v e
b idd ing ,

4 . special material and component
orders and requirements,

5 . long del ivery t ime,
6 . f inanc ing  cos t s  o f  p rocurem-

ent, 
7 . t e s t  and  inspec t ion  cos t ,  and
8. a d m i n i s t r a t i v e  c o s t s  o f  p r o -

curement.
Not only are U.S.  shipyard procure-
ment costs  higher but  because yards

have no long-term relat ionships with
t h e i r  s u p p l i e r s , supp l i e s  a re  o f t en
no t  de l ive red  exac t ly  to  spec i f i ca -
t i o n , a s  on ly  gene ra l  and  no t  de -
t a i l e d  r e q u i r e m e n t s  c a n  b e  s p e c i -
f i e d .

FINANCING AND FINANCIAL COST DIFFER-

Whi le  mos t  fo re ign  sh ipya rds
h a v e  c l o s e  l i n k s  w i t h  f i n a n c i a l
ins t i tu t ions  and  a re  the re fo re  ab le
to  a s s i s t  c l i en t s  wi th  sh ip  f inanc -
i n g ,  U . s . s h i p y a r d s  b a s i c a l l y  r e l y
on government construction loan and
ship mortgage loan guarantees which
p e r m i t  r e d u c t i o n  o f  c e r t a i n  s h i p
f i n a n c i n g  c o s t s . There  a re  many
crea t ive  me thods  o f  sh ip  f inanc ing
such  as  t ax  advan taged  f inanc ing ;
p u r c h a s e - s a l e - l e a s e b a c k  f i n a n c i n g ,
which uses depreciat ion tax credits;
exchange credits;  and prepaid char-
t e r  f inanc ing  These  a re  e f fec t ive ly
used by foreign shipyards in assis t-
ing their  cl ients  in raising methods
the  r equ i red  inves tmen t  cap i t a l .

Although U.S. government con-
struct ion and mortgage loan guaran-
t e e s  m a y  r e d u c e  t h e  c o s t  o f  s h i p
f i n a n c i n g ,  t h e y  a r e  m o s t l y  a t t r a c -
t i v e  t o  o w n e r s  w h o  c a n n o t  r a i s e
i n v e s t m e n t  f i n a n c i n g  a t  e q u a l  o r

 lower  cos t  c rea t ive ly  in  the  f inan-
c ia l  marke t s  because  o f  the i r  own
cond i t i on .

Although government guaranteed
loans usually carry interest  of  1-2%
l e s s  t h a n o t h e r c o l l a t e r a l i z e d
loans ,  the  r ecen t  r ap id  inc rease  in
U.S. in te res t  r a t es  may  make  even
s u c h  g u a r a n t e e d  l o a n s expensive
compared with loans in lower inter-
e s t  r a t e  c o u n t r i e s i n  J a p a n  a n d
Europe.

Bor rowing  in  these  coun t r i e s
exposes the borrower to the cost  of
a  con t inu ing  dec l ine  o f  the  do l l a r .
Bu t  i f  t he  do l l a r  does  no t  dec l ine
f u r t h e r  b u t  s t r e n g t h e n  a s  a  r e s u l t
of higher U.S. i n t e r e s t  r a t e s ,  t h e n
borrowing in foreign capital  markets
may  become a  rea l  advan tage  over
even U.S. gua ran teed  loans  un les s
t h e  b o r r o w e r  i s  n o t  c r e d i t  w o r t h y
abroad.

A n o t h e r  f i n a n c i a l  c o s t  i s s u e
i s  t h e  f i n a n c i n g  o f  t h e  c o s t  o f
cons t ruc t ion . The average U.S. yard
requires  2-3 t imes as  long to build
a  s imi la r  commerc ia l  vesse l  than  a
good Japanese,  European,  or  Korean
yard . A t  t o d a y ’ s  i n t e r e s t  r a t e s
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t h i s  l onge r  t ime  adds  7 -10% to  the
c o s t  o f  c o n s t r u c t i o n  b e c a u s e  c o n -
struct ion costs  are extended by 9-18
months.

ADDED COSTS OF FACILITY USE

Longer  cons t ruc t ion  t ime  im-
p l i e s  longer  use  o f  ma jo r  f ac i l i t i e s
and equipment. I f  a  bu i ld ing  dock
i s  u sed  12  mon ths  ve r sus  4  mon ths
between keel  laying and launch of  a
commerc ia l  vesse l ,  t hen  the  cos t  o f
o c c u p y i n g  t h e  d o c k ( a n d  r e l a t e d
equ ipment )  fo r  the  added  8  months
must  be accouuted for . Furthermore
the  cos t  o f  t he  lo s s  i n  oppor tun i ty
o f  u s i n g  t h e  d o c k  a n d  a s s o c i a t e d
equ ipment  fo r  o the r  cons t ruc t ion  o r
repair  work must  be accounted for .

These costs readily add 10-18%
t o  t h e  c o s t  o f  c o n s t r u c t i o n  o f  a
t y p i c a l commercial s h i p b u t  a r e
o f t e n  i g n o r e d  i n  c a l c u l a t i n g  t h e
r e a l  c o s t  o f  c o n s t r u c t i o n  o n  t h e
false premise that  the dock has been
f u l l y  d e p r e c i a t e d . T h i s  i s  f a l s e
f i n a n c i a l  a c c o u n t i n g .

U.S. SHIPBUILDING COSTS

AS discussed before U.S.  ship-
bu i ld ing  cos t s  d i f f e r  f rom those  o f
fo re ign  ya rds  in

1 . l a b o r  c o s t s ;
2 . shipyard management and admin-

i s t r a t i v e  c o s t s ;
3 . supply and procurement costs ,

including added inventory hol-
d ing  cos t s ;

4 . f i n a n c i a l  c o s t s  o f  c o n s t r u c -
t ion  in  p rocess ;

5 . f a c i l i t y u t i l i z a t i o n costs ;
and

6 . cos t  o f  sh ip  f inanc ing .
Even  i f  t he  cos t  o f  sh ip  f inanc ing ,
w h i c h  i s  n o t  u n d e r  t h e  c o n t r o l  o f
t h e  s h i p y a r d ,  i s  l e f t  o u t ,  i t  h a s
been  shown (E .  F ranke l ,  1993)  tha t
U.S. s h i p y a r d s  s u f f e r  u n d e r  s e v e r e
c o s t  d i s a d v a n t a g e s  w h i c h , i f  a l l
accounted for, make them non-compet-
i t i v e . A  t y p i c a l  p r o d u c t  t a n k e r ,
for  example,  costs  at  least  70-110%
more build in a U.S. yard than

There are some exceptions
to this such as the low overhead and
b a s i c  f a c i l i t y  y a r d s  o n  t h e  G u l f
Coast  which can build such ships at
a  cost  which is  only s l ight ly higher
t h a n  t h a t  o f  a n  a v e r a g e  f o r e i g n
y a r d . They achieve this  by st icking
to  bas ic s  in  t e rms  o f  f ac i l i t i e s  and
management and by attracting a com-
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petent ,  committed work force- Some
a r e  n e a r l y  g r e e n f i e l d  y a r d s  w i t h
ve ry  low fac i l i t y  cos t s ,  bu t  th i s  i s
not  the case with most ,  and part icu-
l a r l y  t h e  l a r g e r ,  U . S .  y a r d s .

WORLD SHIPBUILDING PRICES AND COSTS

Wor ld  sh ipbu i ld ing  p rocesses
general ly weakened in 1993 but  are
becoming f irmer now in 1994 (Table
111) . P ro f i t  marg ins  in  Japan  and
Europe  fo r  t ankers  and  bu lke r s  a re
between O% and 11%, and only a lit-
t l e  b e t t e r  f o r  c o n t a i n e r  s h i p s .  T h e
average cost  of  construct ing a tank-
er was about 95% of the price. A 5%
p r o f i t  m a r g i n , w h i l e reasonab le ,
does  no t  a l low fo r  l a rge  e r ro r s .

At  the  same  t ime  the  average
secondhand price as a  percentage of
n e w b u i l d i n g  p r i c e s  h a s s t e a d i l y
declined from 55% in 1988-90 to 38%
between 1992 and 1994,  even though
the  ave rage  age  o f  secondhand  ton-
nage traded was less during the more
recent  period (Fearnleys,  (1990-94).
This  implies a  continued pressure on
newbui ld ing  p r i ces .

Tankers
L c c
Suez Max
Aframax
Handy

Bulk  Car r i e r s
Cape size
Panamax
Handymax
Handy

Conta ine r sh ips
Post-panamax
Post-panamax
Panamax
Feeder

280,000
140,000

95,000
40,000

155,000
70,000
40,000
30,000

TEUs

5,200
4,400
3,200
1,200

World
P r i c e

95.0
62.0
44 .0
32.0

46.0
28.5
25.0
21.0

87.0
78.0
60.0
24 .0

T a b l e  I I I -  Newbui ld ing  Pr ices  in
Mill ions of  Dollars  (1993)

T h i s  i s  a  d i f f i c u l t  m a r k e t  i n
which to compete with a revital ized ‘
U.S. s h i p b u i l d i n g  i n d u s t r y , whose
c o s t s  w i l l  c o n t i n u e  t o  b e  s i g n i f i -
c a n t l y  h i g h e r  t h a n  t h o s e  o f  i t s
competi tors ,  notwithstanding the new



U.S. N a t i o n a l  S h i p b u i l d i n g  I n i t i a -
t i v e .

ECONOMIC EFFECT OF NATIONAL SHIP-
BUILDING INITIATIVE

The Nat iona l Shipbuilding
I n i t i a t i v e  ( M a r i n e  L o g ,  1 9 9 4 )  a n -
n o u n c e d  w i t h  g r e a t f a n f a r e ,  a n d
embraced by the industry in general,
a s  a  s a v i o r  w i l l  d o  l i t t l e  i f  a n y -
th ing  fo r  the  long- t e rm rev iva l  o f
American shipbuilding. I t  p rov ides
some basic funds for the development
o f  s h i p y a r d  p r o d u c t s  ( d e s i g n s )  a s
well as for the improvement of some
f a c i l i t i e s  a n d , mos t  impor t an t ly ,
fo r  cons t ruc t ion  and  mor tgage  loan
guaran tees . Whi le  p roduc t  des ign
m a y ,  f o r  t h e  f i r s t  t i m e ,  p r o v i d e
yards with unique products  for  offer
to shipping,  the few products  under
development by individual  yards are
t o o  s p e c i a l i z e d  t o  i n t e r e s t  a  s i g -
n i f i can t  marke t . They appear to be
designed more to aim at  a  part icu-
lar ,  often small ,  customer than at  a
s ign i f i can t  g loba l  marke t  segment .
In other words these product designs
a re  no t  b road  enough  fo r  a  de te r -
mined world wide marketing effort.

Similar ly investment  in ship-
yard production technology is highly
f r a g m e n t e d  t o  a n  e x t e n t  w h e r e  i t
will improve several yards marginal-
ly but  no yard s ignif icant ly enough
to  make  i t  i n t e rna t iona l ly  compe t i -
t i v e .

F i n a l l y ,  t h e  $ 1 . 5  b i l l i o n  i n
l o a n  g u a r a n t e e s  a r e  n o t  g o i n g  t o
save the industry because they pro-
v ide  on ly  a  marg ina l  incen t ive  fo r
some U.S. and mostly foreign owners,
and are quite  l imited in scope con-
s i d e r i n g  c u r r e n t  U . S .  s h i p b u i l d i n g
costs .

T h e  l o a n  g u a r a n t e e s  d o  n o t
at tract  large customers and they are
o n l y  o f f e r e d  b r i e f l y  a s  t h e i r  c o n -
t inued  ava i l ab i l i t y  depends  l a rge ly
on future Congressional  act ion.

IMPACT OF GOVERNMENT  INVOLVEMENT IN
U.S. SHIPBUILDING  AND
PROTECTION

Since 1921 (or 1936 depending
on interpretat ion),  the U.S.  govern-
ment has been involved in the direct
support and protection of U.S. ship-
b u i l d i n g .

C o n s t r u c t i o n D i f f e r e n t i a l
Subsidies. (CDS) t o  s h i p y a r d s ,  a
major component of the government’s

suppor t  sys t em to  sh ipya rds ,  have
been  a  ma jo r  cause  fo r  the  dec l ine
in U.S.  shipbuilding competi t iveness
and product ivi ty. They isolated the
indus t ry  f rom compe t i t ion  and  en -
couraged p r o d u c t i v i t y d e c l i n e .
T o g e t h e r  w i t h  l a r g e - s c a l e  r e l i a n c e
on  government  con t rac t s ,  t hey  a l so
caused  an  in f l a t ion  in  sh ipbu i ld ing
bureaucracy  and  admin i s t r a t ion .  I t
f u r t h e r  i s o l a t e d  U . S . sh ipbu i ld ing
f rom the  in t e rna t iona l  sh ipbu i ld ing
m a r k e t  a n d  e s s e n t i a l l y  m a d e  i t  a
ward of  the state,  depending mainly
on  Congress iona l  budge t  dec i s ions
for both commercial  and naval  ship
o r d e r s . Government dependence also
affected labor-management and sup-
plier-shipyard relat ionships as  many
conditions were written into govern-
ment s h i p y a r d  s u p p o r t a n d  o r d e r
requirements.

T h u s  t h e  i n d u s t r y  p u t s  i t s
f a i t h  a n d  f o r t u n e  a t  t h e  m e r c y  o f
government  p rograms  a t  a  t ime  o f
dec l in ing government o r d e r s  a n d
a b i l i t y  t o  e c o n o m i c a l l y  a s s i s t  t h e
i n d u s t r y . True new government aid,
s u c h  a s  l o a n  g u a r a n t e e s , a re  now
available for  export  orders as well ,
b u t  t h e r e  i s  a  s e r i o u s  q u e s t i o n  i f
these  a ids  wi l l  he lp  improve  sh ip -
bu i ld ing  compe t i t i veness  o r  s imply
prov ide  some  s top  gap  measures  to
l i m i t  t h e  r a t e  o f  d e c l i n e  o f  s h i p -
yard orders or employment.

Whi le  i t  i s  d i f f i cu l t  t o  e s t i -
ma te  the  rea l  cos t  o f  Mar i t ech  and
loan guarantees to the nat ion,  these
c o s t s  w i l l  u l t i m a t e l y  b e  o n  t h e
order of $400-600 million, depending
la rge ly  on  changes  in  the  r a t e s  o f
in t e res t  and  de fau l t s  on  loans .

While this may be a small sum
to pay for  the revival  of  an indus-
t ry  which  employs  65 ,000  d i rec t ly
a n d  a b o u t  4 0 , 0 0 0  i n d i r e c t l y ,  w i t h
revenues  o f  nea r ly  $10  b i l l i on ,  t he
ques t ion  i s  i f  o the r  s t r a t eg ies  may
not  provide bet ter  long-term payoff
in improvements in competi t iveness.  

The  smal l  e f fo r t s  in  p roduc t
development and process improvement
are too fragmented to really make an
impact . They may assist a few yards
t o  a t t r a c t c u s t o m e r s  f o r  a  f e w
short-run orders,  but  wil l  not  make
U.S.  yards real  competi tors in tank-
e r ,  b u l k e r , o r  con ta ine r  sh ip  con-
s t r u c t i o n  i n t h e w o r l d  m a r k e t .
S i m i l a r l y  l o a n  g u a r a n t e e s  w i l l  a t -
t r ac t  a  f ew,  main ly  fo re ign  o rders ,
b e c a u s e  t h e y  p r o v i d e  e a s y  i f  n o t
cheap  c red i t ,  bu t  they  wi l l  do  l i t -
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tle to improve American shipbuilding
compe t i t iveness .

I t  i s  v e r y  l i k e l y  t h a t  s h i p -
yards will become dependent on these
a i d s . whenever  these  a ids  a re  d i s -
continued, w h i c h  t h e y  u l t i m a t e l y
w i l l  h a v e  t o  b e ,  y a r d s  w i l l  e s s e n -
t i a l ly  be  where  they  were  be fore  -
dependent o n  g o v e r n m e n t  a i d  f o r
s u r v i v a l .

ALTERNATIVE APPROACHES TO U.S. SHIP-
BUILDING REVIVAL

American shipbuilding does not
n e e d  t e m p o r a r y  f i n a n c i a l  a i d  a n d
pro tec t ion ,  bu t  a  r ad ica l  s t ruc tu ra l
change. I t  m u s t  r e i n v e n t  i t s e l f  t o
become a mean, lean, productive, and
c r e a t i v e  s h i p  p r o d u c t i o n  i n d u s t r y ,
unhampered by government rules and
r e s t r i c t i o n s . I t  m u s t  b e  a b l e  t o
compete  wor ldwide  under  t e rms  and
c o n d i t i o n s  o f  o t h e r  g l o b a l  i n d u s t -
r i e s  w i t h o u t  r e s t r i c t i v e  r e q u i r e -
ments  in procurement of  supplies  or
sa l e  and  f inanc ing  o f  i t s  p roduc t s .
I t  mus t  be  ab le  to  jo in t  ven tu re  o r
work with anyone worldwide.

I f  government  wan t s  to  a s s i s t
t h e  p r o c e s s  o f  r e v i t a l i z i n g  U . S .
sh ipbu i ld ing , i t  s h o u l d  o f f e r  r e a l
meaningful  incentives for  productiv-
i ty improvements. These could be-:

1 . income  t ax  incen t ives ;
2 . f ree  expor t  o r  t r ade  zone  in -

cen t ives  (where  sh ipyards  can
i m p o r t  s u p p l i e s  f r e e  o f  d u t y
o r  r e s t r i c t i o n s  f o r  u s e  i n
sh ips  fo r  expor t  o r  even  do-
m e s t i c  c l i e n t s ) ,

3 . export  incentive credits  (when
y a r d s  o b t a i n  d i r e c t  o r  t a x
i n c e n t i v e s  o n  e x p o r t  e a r n i n -
gs) ,

4 . tax incentives for money spent
o n  t r a i n i n g ,  a n d  f a c i l i t y  i m -
provements, and more.
There is  an array of  opportu-

n i t i e s  fo r  p roduc t iv i ty  improvement
i n c e n t i v e s . These in turn should be
t i e d  t o  r a d i c a l  r e e n g i n e e r i n g  o f
American shipyard f irms. This must
be done using a bottom-up approach
w i t h  a  v i e w  t o  s t r e n g t h e n i n g  t h e
produc t ive  sec to r s  and  r educ ing  the
admin i s t r a t ive  sec to r s  o f  the  indus -
try .

There  i s  no  reason  why  U.S .
yards cannot  bui ld tankers  and bulk
ca r r i e r s  in  6  months  and  con ta ine r
ships in 10-12 months. I t  should be
poss ib le  to  deve lop  a  who le  se r i e s
o f  m o d e r n  d e s i g n s  f o r  f a m i l i e s  o f

the  p r inc ipa l  sh ip  types  which  each
i n t e r e s t e d  y a r d  c a n  t h e n  a d a p t  t o
i t s  p a r t i c u l a r  p r o d u c t i o n  a p p r o a c h
us ing  an  in t eg ra t ed  des ign /p roduc t -
ion approach.

I t  s h o u l d  b e  p o s s i b l e  t o  r e -
vamp our yard/supplier  relat ionships
by bringing in foreign suppliers  and
developing famil ies  of  suppliers  and
yards which agree to long-term rela-
t i o n s h i p s , i n t e g r a t e d coord ina ted
des ign ,  j u s t - in - t ime  p lanned  de l iv -
e ry ,  and  qua l i ty  management  s t an -
da rds . S u c h  f a m i l i e s  w o u l d  a l s o
w o r k  j o i n t l y  i n  m a r k e t i n g  a n d  i n
d e v e l o p i n g  c r e a t i v e  a p p r o a c h e s  t o
c o n s t r u c t i o n  o r s h i p a c q u i s i t i o n
financing .

Shipyard management must  be
restructured by delegating decisions
t o  t h e  l o w e s t  c o m p e t e n t  l e v e l  a n d
reducing the levels of management to
l e s s  than  ha l f  the  cu r ren t  number .
In general  shipyard management and
administrat ion should be reduced by
50-60% over a 3-year period.  At the
same  t ime  more  and  more  sh ipyard
workers  shou ld  be  made  pe rmanen t
employees. Tra in ing  and  re t r a in ing
s h o u l d  b e c o m e  a n  i n t e g r a l  p a r t  o f
work and productivi ty enhancing.

Total quality management ship-
yard procedures and standards should
be developed and adopted by suppli-
e r s  a n d  y a r d s  a l i k e ,  a n d  t e s t / a c -
ceptance procedures be standardized.
In paral lel  al l  workers and supervi-
so r s  shou ld  be  t r a ined- in  e f fec t ive
TQM .

Most  U.S.  yards maintain old,
d e c r e p i t  f a c i l i t i e s  w h i c h  w i l l  o r
shou ld  neve r  be  used  aga in . They
should abandon them and consolidate
the i r  ac t iv i t i e s  in  the  more  modern
e f f e c t i v e  f a c i l i t i e s .

Dur ing  the  1985  sh ipbu i ld ing
r e c e s s i o n , the  Japanese  shu t  down
a l l  o b s o l e t e  y a r d  f a c i l i t i e s ,  i n -
v e s t e d  o n l y  i n  m o d e r n  f a c i l i t i e s ,
and s i g n i f i c a n t l y improved b o t h
produc t iv i ty  and  ou tpu t  capac i ty  o f
t h e  r e m a i n i n g  y a r d s . Compara t ive
i n v e s t m e n t  e f f e c t i v e n e s s  i n  s p e c i f i c
y a r d s  s h o u l d  b e  d e t e r m i n e d  b e f o r e
i m p r o v e m e n t s  a r e  m a d e  a n d  m o n e y s
o n l y i n v e s t e d where c o m p a r a t i v e
p r o d u c t i v i t y  i m p r o v e m e n t s  a r e  h i g h -
e s t .

CONCLUSIONS

F o r  U . S . s h i p b u i l d i n g  t o  r e -
v i v e  a n d  b e c o m e  w o r l d  c l a s s  w i l l
r equ i re  more  than  t empora ry  govern-
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ment initiatives such as Maritech
and ship construction loan guaran-
tees. There is a need for radical
restructuring and reorganization of
the industry as well as government
relations with it. The industry
must become truly free to perform as
a global industry be provided
meaningful incentives and not tempo-
rary aid. This must be done to
achieve worldwide competitiveness in
U.S. commercial shipbuilding and to
claim its rightful place among the
leading shipbuilders of the world.
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